From no expression to high-level soluble expression in Escherichia coli by screening a library of the target proteins with randomized N-termini.
For structural studies by x-ray crystallography and nuclear magnetic resonance it is important for the target protein to be available in large quantity and high purity. Escherichia coli expression systems remain the most versatile and convenient means to produce a large quantity of recombinant proteins. Unfortunately, some proteins fail to be expressed in E. coli or are expressed in an insoluble form. To overcome the difficulty of no expression or expression at a very low level, a simple and efficient approach of screening a library of variants of a target protein with randomized N-termini was devised. In this method, a few N-terminal residues are randomized by designing a mixture of oligonucleotides for the forward PCR primer and we fuse the library in front of green fluorescent protein, which serves as a reporter for the target protein expression level and folding yield. In favorable cases this approach can result in high-level soluble expression of recombinant proteins in E. coli. This chapter describes the results of a test of this approach with a bacterial protein (the HI0952 gene product) that is not well expressed in E. coli.